A three-field model to study drift-resistive, low-frequency waves in low-β, 
The presence of slow, short-scale instabilities, often called microinstabilities, in magnetically-confined plasmas is a major concern because of the large ('anomalous') perpendicular (cross-field) transport. Substantial efforts have been made to understand microinstability dynamics and the associated transport in tokamak geometry (See, for example, Ref [1] ). However very little work has been done on microinstabilities in stellarator geometry.
In the dense, cold edge plasmas of tokamaks and stellarators, one can use a fluid model 2 to study drift waves in the electrostatic regime. For sake of simplicity, we assume that the ions are cold and consider the three-field model described in a previous paper 3 . Stellarator equilibria have, in general, complicated structure. For example, a typical equilibrium of the three-field-period heliac H1-NF 4 requires the specification of more than 800 Fourier components for each equilibrium quantity, and for each magnetic surface. Therefore most full-geometry drift wave numerical calculations become prohibitive. In this paper, we study the effect of the magnetic field inhomogeneities (or higher-order equilibrium Fourier components) on the fastest linear growth rate of fluid, electrostatic drift waves. It is shown that not all Fourier components in the representation of the equilibrium configuration are equally important. Although the study has been carried out for one field line, numerical simulations reported here suggest that reduced stellarator equilibria for large-scale (e.g. different field lines and different magnetic surfaces) numerical calculations can be used in specific drift wave problems.
We consider low-frequency, drift-type modes (ω/ω ci 1 , k ⊥ ρ i 1) in low-β, non- where N t 1 is the toroidal truncation number, F is a slowly-varying amplitude and ζ is the extended toroidal angle (which labels the position along the field line). Neglecting corrections of order O (δF/F 0 ) 2 and higher, the model equations read
where t ← ω e t is the normalized time (ω e is the electron diamagnetic drift frequency),
T e +2 h where h = n− Φ is the non-adiabatic response of the electrons (
is the radial density scalelength (a is the minor radius of the last closed magnetic surface),
1 is called the collisional parameter, ω ce0 is the electron cyclotron frequency evaluated at the magnetic axis, τ e is the electron collision time and k θ ≡ N t q/ā.
We have also defined S ≡ā √ g ss e ⊥ · e || × n /B , where g ss is a metric element, n ≡ ∇s/ (∇s·∇s) 1/2 is a unit vector normal to the magnetic surface and pointing outwards, e || is a unit vector along B,
is the magnetic field strength normalized to its value at the magnetic axis. As shown in Ref [3] , S is constant along the magnetic field line. Geometrical effects are contained in the parallel gradient operator, ∇ || = (B −1 B·∇) α,s , the curvature drift term
where Q ≡ L n ∇B/B is related to the magnetic field inhomogeneity; and the polarization
where
Finally in equation (1), terms proportional to Q || = B·Q/B arise because of the compressibility of the unit vector e || . Although Q || can be neglected for a large-aspect-ratio tokamak with circular magnetic surfaces, this quantity displays a rapid variation along the field line in the stellarator case (see, e.g, Fig.4 in Ref [3] ) and must be retained in the model equations (1) . Equations (1) have been solved as an initial-value problem along the field line using a semi-implicit scheme; therefore, the fastest linear growth rate can be obtained without ambiguity. To calculate the stable part of the spectrum, the standard normal mode analysis is more convenient. For each fluctuating quantity F , a dynamical growth rate can calculated
and, for any G(ζ), G denotes an average over the extended toroidal angle
where ζ 0 is a toroidal angle of reference and ζ m is an adjustable parameter. As shown in 
where, as before, ζ is the extended toroidal angle, and S
[S]
⊥ is the secular part of S ⊥ . We have assumed that the reference ζ = 0 corresponds to a symmetry point, so that for any equilibrium quantity G, one has G +ζ = G −ζ . However the presence of a secular part in S ⊥ requires the storage of S
⊥ at each grid point.
Alternatively, we can truncate the Fourier series (5) with M ≤ M max and N ≤ N max .
As a consequence the linear growth rate will depend on how many Fourier components are retained; so we write γ = γ(M, N), the 'exact' (full equilibrium) growth rate being 
For a tokamak with concentric, circular magnetic surfaces, we have ζ → qθ,R → R 0 , S || (θ) = 1, so that the usual expression ∇ || = (qR 0 ) −1 ∂/∂θ is recovered. In a stellarator, the modulation S || along the field line cannot be neglected. Therefore, this yields a 'scrambling'
of equilibrium Fourier components in the parallel direction.
Although our model uses fluid equations, a reduced equilibrium can perhaps also be useful for gyro-kinetic particle codes. 
